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EXECUTIVE SUMMARY

Ground Water of Vermont (GWV) has conducted an initial site investigation at Troy Country
Store located on Vermont Route 100 in Troy, Vermont and has concluded the following:

¢ Petroleum releases from former underground storage tank (UST) systems at the site
appear to have resulted in a minor impact to ground water in the vicinity of the former
UST systems. Analytical results of ground-water samples collected from four on-site

monitoring wells did not detect the presence of petroleum compounds above the
VGES:s.

¢ Observations made during the UST closure and ground-water sample results from
monitoring wells completed in and downgradient of the former UST locations suggest
that residual soil contamination is limited to the immediate vicinity of the former
USTs.

e The residual subsurface contamination at the site does not appear to pose a threat to
any near by sensitive receptors.

¢ PID readings obtained in the basements of both on-site buildings did not identify
VOCs above background during screening on 27 August 1996.

¢ No drinking-water supplies appear o be at risk from the residual soil contamination at
the site.

e Surficial materials at the site consist predominately of brown medium-to-fine silty
sand, with occasional thin lenses of silt and clay. On 2 Qctober 1996, the water table
was found to be about 9 to 14 feet below ground surface, and exhibited a
southwesterly trending gradient of about 4 percent. The representative range of
ground-water flow velocities are expected to be between 0.06 and 5.6 feet per day.

On the basis of the results of this investigation, GWV makes the following recommendations:

1. The four on-site monitoring wells should be resampled to confirm the October 1996 analytical
results. The samples should be analyzed for BTEX compounds and MTBE by EPA Method
8020.

2. Ifthe subsequent ground-water analytical results confirm the findings of the October 1996
analytical data (no exceedance of VGESs), GWV will complete a “Site Management
Activities Completed” (SMAC) petition on behalf of Gayton and Linda Veilleux and submit
the petition to the Vermont Department of Environmental Conservation (VT DEC) .
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1.0 INTRODUCTION

This report details the results of an initial site investigation conducted at Troy Country Store
located on Vermont Route 100 in the town of Troy, Vermont (Figure 1). This report has been
prepared by Ground Water of Vermont (GWV) under the direction of Gayton and Linda Veilleux,
current owners of the store. The site investigation was initiated with Vermont Department of
Environmental Conservation (VT DEC) approval following the discovery of subsurface petroleum
contamination during the removal of four underground storage tanks (USTs) on 27 August 1996.

1.1 Site Location and Physical Setting

The site is occupied by a convenience store with a partial basement and an upstairs
apartment, a second residence, and a new canopy over the new 12,000-gallon partitioned
UST. The ground surface around the store has an average elevation of about 700 feet above
mean sea level and slopes toward the southwest. Surface drainage appears to be controlied
by the slope of the ground surface and parking lots, and the on-site storm water system. The
presumed direction of ground-water flow in the area is toward the south-southwest in the

direction of the Missisquoi River, which is located approximately 1,000 feet south of the
store (USGS, 1984).

The store, on-site residence, and all nearby buildings are served by municipal drinking water
and private septic systems.

Native surficial materials in the vicinity of the store are mapped as recent alluvium consisting
of fluvial sands and gravel (Stewart and MacClintock, 1970). Bedrock in the area is mapped
as the Ottauquechee Formation, which is composed of black carbonaceous phyllite or schist
of upper Cambrian age, and the Stowe Formation, which is composed of quartz-sericite-
chlorite phyllite and schist of lower Ordovictan age (Doll, 1961).

1.2 Site History

The property is owned and operated by Gayton and Linda Veilleux, who reside on the
property. The Veilleux’s purchased the store from Mr. Ernest Riando in 1988. According
to Mr. Veilleux, the site has been occupied by a general store since the 1950s and has had
USTs on-site since at least the mud-1950s.

On 27 August 1996, GWV supervised the removal of four underground storage tanks
(USTs) — a 550-gallon abandoned kerosene UST (UST #1), a 2,000-gallon diesel UST,

(UST #2), a 4,000-gallon gasoline UST (UST #3), and a 6,000-gallon gasoline UST (UST
#4).

The kerosene UST (UST #1), discovered during the removal, was found 1o be in poor
condition with two large holes observed in the bottom. All other USTSs appeared to be in
fair to excellent condition with no evidence of releases. Piping and pumps associated with
the other USTs, however, exhibited evidence of petroleum releases to the subsurface. The
releases appear to represent a combination of historical overfills, piping leaks, and possibly
releases from previous UST generations.
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Soils in the UST excavations consisted of brown coarse-to-medium sand and gravel from
the surface 1o a depth of two feet, underlain by fine light brown-gray sand to the bottom of
excavation at a depth of 10 feet. Petroleum odors and stained soils were detected at each
identified leak site and around the fill pipes on all of the USTs. Petroleum odors detected in
the diesel UST excavation exhibited what appeared to be a combination of weathered
kerosene and diesel odor. Weathered gasoline odors were observed in the UST #3 and 4
excavation. No ground water or free-phase petroleum product were detected in any of the
excavations. No elevated PID readings, petroleum odors, or seeps were observed in the
basements of the two on-site buildings

PID readings on soil samples collected from the kerosene UST excavation ranged from 70.6
to 189 parts per million (ppm) and averaged 130 ppm. PID readings on soil samples
collected from the diesel UST excavation ranged from 0.0 to 210 ppm and averaged 40
ppm. PID readings on soil samples collected from the gasoline UST excavation ranged
from 46.2 to 343 ppm and averaged 200 ppm. All excavated soils were backfilled.

GWYV initiated an initial site investigation under the VT DEC “Expressway” process after
receiving approval on 16 September 1996 from Mr. Gayton Veilleux, owner of the Troy
Country Store, and the VT DEC.

L3 Objectives and Scope of Work
The objectives of this initial site investigation were to:

¢ Evaluate the degree and extent of petroleum contamination in soil and ground-water;

¢ Qualitatively assess the risks to environmental and public health via relevant sensitive
receptors and potential contaminant migration pathways; and

e Identify potentially appropriate monitoring and/or remedial actions based on the site
conditions.

To accomplish these purposes, GWV has:

e Reviewed existing historical site data.

+ Supervised the installation of four soil borings/monitoring wells, and determined the
extent of petroleum contamination, and the local ground-water flow direction, gradient
and approximate velocity.

s Screened subsurface soils from the soil borings for the possible presence of volatile
organic compounds (VOCs) using a photoionization detector (PID).

¢ Collected and submitted ground-water samples from the on-site monitoring wells for
laboratory analysis of volatile petroleum compounds and total petroleum
hydrocarbons.

o Identified sensitive receptors in the area, and assessed the risk posed by the
contamination to these potential receptors.

» Evaluated the need for treatment and/or a long-term monitoring plan for the site.

e Prepared this summary report, which details the work performed, qualitatively assesses
risks, provides conclusions and offers recommendations for further action.
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portable photoionization detector (PID). The PID was calibrated with an isobutylene
standard gas to a benzene reference.

2.3 Determination of Ground-Water Flow Direction and Gradient

Ground water in the unconfined surficial aquifer directly beneath the site appears to be
flowing in a south-southwesterly direction, toward the Missisquoi River. The average
gradient of the local ground-water table on 2 October 1996 was about 4 percent. Average
flow velocities in the ground water moving through the brown medium-to-fine silty deposits
are estimated to be in the range of 0.06 to 5.6 feet per day (ft/day). Water-level
measurements and elevation calculations for 2 October 1996 are presented in Table 1. The
ground-water contour map in Figure 3 was prepared using this data.

TABLE 1. Ground-Water Elevation Data

Well . D. Top of Casing | Depth to Water Ground Water
Elevation * {feet, TOC) Elevation
MW-1 96.64 16.30 80.34
MW-2 97.08 16.64 80.44
MW-3 99.17 16.34 82.83
MW-4 100.00 16.69 83.31

*Top of casing (TOC) and ground water elevations are relative to an
arbitrary site datum of 100.00 feet

Fluid levels were measured in the four monitoring wells on 2 October 1996. The depth to
water varied from 9.36 feet (MW-1) to 14.84 feet (MW-3) below top-of-casing. No free-
phase petroleum was observed in any of the on-site monitoring wells. Static water-table
elevations were computed for each monitoring well by subtracting the measured depth-to-
water readings from the surveyed top-of-casing elevations, which are relative to an arbitrary
site datum of 100.00 feet.

The shallow aquifer at the site consists predominately of brown medium-to-fine silty sand,
which typically exhibit effective porosities of about 0.2 10 0.4 and hydraulic conductivities of
about 0.3 to 28 ft/day (Fetter, 1994). Assuming Darcian flow, these estimated ranges of
porosity and conductivity combine with the calculated ground-water gradient of 4 percent to
yield an estimated range of ground-water flow velocities in the surficial aquifer of between
0.06 and 5.6 fi/day.

2.4 Ground-Water Sampling and Analysis

Review of the ground-water analytical results indicates that none of the Vermont
Groundwater Enforcement Standards (VGESs) for benzene, toluene, ethylbenzene, xylenes
(BTEX) were exceeded in any of the ground water samples collected on-site. The sample
collected from MW-4 contained trace levels of benzene (less than 1 parts per biilion - ppb),
1.5 ppb of toluene, and total xylenes at 6.6 ppb. Benzene was detected at 1.5 ppb in MW-3.
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Methyl-tertiary butyl ether (MTBE) was detected at 1.3 and 1.6 ppb in the duplicate samples
collected from MW-4. Trace levels (less than 1 part per million - ppm) of total petroleum
hydrocarbons (TPH) were detected in each of the ground-water samples, except the sample
collected from MW-1. Ground-water analytical results are summarized below in Table 2 and

the contaminant distribution is shown on Figure 4. Laboratory report forms are included in
Appendix B.

TABLE 2. Ground-Water Analytical Results
2 October 1996

Well LD. | Benzene | Ethyl | Toluene | Xylenes MTBE TPH
benzene
MW.-1 ND <] ND <1 ND <1 ND <1 ND <1 ND <1 ppm
MW-2 ND <1 ND <1 ND <1 ND <l ND «1 TBQ<1 ppm
MW-3 1.5 ND <1 TBQ <1 ND <1 ND <1 TBQ<1 ppm
MW-4 TBQ <l | ND<I 1.4 6.6 1.3 TBQ<I ppm
MW-4Dup | TBQ<l [ ND<l 1.1 3.1 1.6 TBQ<1 ppm
VGES# 5 680 2,240 400 40 ==

Results reported as parts per billion (ppb). unless noted otherwise.

ND = Compound not detected above indicated detection limit.

TBQ = Compound detected at trace levels below quantitation limit indicated.

VGES = Vermont Groundswater Enforcement Standard, * Vermont Health Advisory for MTBE.

Ground-water samples were collected from the four monitoring wells on 2 October 1996.
Each monitoring well was purged and then sampled using the dedicated bailer and dropline.
Purge water was discharged directly to the ground in the vicinity of each well. A trip biank
and a duplicate sample were collected during the sampling event for quality assurance/quality

control (QA/QC) purposes. All field procedures were conducted in accordance with GWV
standard protocols.

The ground-water samples were submitted to Endyne, Inc. of Williston, Vermont where they
were analyzed for the possible presence of benzene, toluene, ethylbenzene, xylenes (BTEX)
and methyl-tertiary butyl ether (MTBE) by EPA Method 8020 and total petroleum
hydrocarbons (TPH) by modified EPA Method 8100. Analytical results from the QA/QC
samples indicate that adequate QA/QC was maintained during sample collection and analysis.
No petroleum compounds were detected in the trip blank. BTEX concentrations in the
duplicate samples were within 1.5 ppb and the TPH results were identical.
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3.0 SENSITIVE RECEPTOR SURVEY AND RISK ASSESSMENT

3.1 Sensitive Receptor Survey

GWYV conducted a survey to identify sensitive receptors in the vicinity of the Troy Country
Store that could potentially be impacted by residual soil contamination. The following
sensitive receptors were identified in the vicinity of the site:

¢ The partial basement of the on-site store located approximately 10 feet southwest of
the former USTs, and downgradient of the former USTs and pump island.

¢ The basement of the on-site residence located approximately 60 feet south of the
former USTs, and obliquely downgradient of the former USTs and pump island.

e The Missisquoi River, located approximately 1,000 feet south of the store.

No drinking water supply wells are located on-site or on adjacent properties— drinking-water

for the area is supplied by a municipal system located approximately 2,500 feet southwest of
the store.

3.2 Risk Assessment

GWYV assessed the risks that the residual subsurface contamination poses to the receptors
identified above. In general, human exposure to petroleum related contamination is possible
through inhalation, ingestion, or direct contact while impacts to environmental receptors are
due either to a direct release or contaminant migration through one receptor to another or
along a preferential pathway.

The findings of our risk assessment indicate that the residual subsurface petroleum
contamination at the site does not appear to pose a significant threat to any nearby sensitive
receptors. Observations made during the UST closure and recent ground-water sample results
from monitoring wells completed in and downgradient of the former USTs suggest that
residual soil contamination is limited to the immediate vicinity of the former USTs. Current
information suggests that it is unlikely that residual ground-water contamination from the site
would migrate to the Missisquoi River, located 1,000 feet south of the store. Also, PID
readings obtained in the basements of both on-site buildings on 27 August 1996 did not
identify the presence of VOCs above background. The on-site buildings and adjacent
properties receive drinking-water from a municipal system.
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4.0 CONCLUSIONS

Based on the resuits of the site investigation described above, GWV concludes the following;

¢ Petroleum releases from former underground storage tank (UST) systems at the site
appear to have resulted in a minor impact to ground water in the vicinity of the former
UST systems. Analytical results of ground-water samples collected from four on-site

monitoring wells did not detect the presence of petroleum compounds above the
VGESs.

¢ Observations made during the UST closure and ground-water sample results from
monitoring wells completed in and downgradient of the former UST locations suggest

that residual soil contamination is limited to the immediate vicinity of the former
USTs. :

¢  The residual subsurface contamination at the site does not appear to pose a threat to
any near by sensitive receptors.

» PID readings obtained in the basements of both on-site buildings did not identify
VOCs above background during screening on 27 August 1996,

» No drinking-water supplies appear to be at risk from the residual soil contamination at
the site.

o Surficial materials at the site consist predominately of brown medium-to-fine silty
sand, with occasional thin lenses of silt and clay. On 2 October 1996, the water table
was found to be about 9 to 14 feet below ground surface, and exhibited a
southwesterly trending gradient of about 4 percent. The representative range of
ground-water flow veloctties are expected to be between 0.06 and 5.6 feet per day.
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5.0 RECOMMENDATIONS

On the basis of the results of this investigation and the conclusions stated above, Ground Water of
Vermont recommends the following:

1. The four on-site monitoring wells should be resampled to confirm the October 1996 analytical

results. The samples should be analyzed for BTEX compounds and MTBE by EPA Method
3020.

2. Ifthe subsequent ground-water analytical results confirm the findings of the October 1996
analytical data (no exceedance of VGESs), GWV will complete a “Site Management
Activities Completed” (SMAC) petition on behalf of Gayton and Linda Veilleux and submit
the petition to the Vermont Department of Environmental Conservation (VT DEC).
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APPENDIX B

Laboratory Report Forms




——_E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333
FAX879-7103

REPORT OF LABORATORY ANAIL YSIS

CLIENT: GroundWater of Vermont PROJECT CODE: GWVT1373
PROJECT NAME: Troy Country Store REF.#: 94,521 - 94,525
REPORT DATE: October 10, 1996

DATE SAMPLED: October 2, 1996

Enclosed please find the results of the analyses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated sample preservation with HCL

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless otherwise noted.

277 e
1
HE

Harry B. Locker, Ph.D. 0CT 15 199
Laboratory Director

enclosures




~—1 —ENDYNE, ¢

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX 879-7103

EPA METHOD 8020--PURGEABLE AROMATICS

CLIENT: GroundWater of Vermont
PROJECT NAME: Troy Country Store

CLIENT PROJ. #: V96-075

DATE RECEIVED: October 3, 1996
REPORT DATE: October 10, 1996

PROJECT CODE: GWVTI1373

Ref. #: 94,521 04,522 94,523 04,524 94,525
Site: Duplicate MW-1 Mw-2 MW-3 MW-4
Date Sampled: 10/2/96 10/2/96 10/2/96 10/2/96 10/2/96
Time Sampled: NI 11:40 11:45 12:00 12:05
Sampler: BH/BS BH/BS BH/BS BH/BS BH/BS
Date Analyzed: 10/10/96 10/10/96 10/1096 10/10/96 10/10/96
UTP Count: >10 0 0 >10 >10
Dil. Factor (%) 100 100 100 100 100
Surr % Rec. (%): 94 95 08 98 6
[Parameter nc. [ Conc. (ug/L) Conc. (ug/L) Conc. (ug/l) Conc. (ug/L
Benzene TBQ <1 <l <1 15 Q <l
Chlorobenzene <1 <1 <1 <] <l
1,2-Dichlorobenzene <l <1 <1 <1 <l
1,3-Dichlorobenzene <1 <1 <1 <1 <l
1,4-Dichlorobenzene <l <l <l <1 <1
Ethylbenzene <l <1 <1 <1 <1
Toluene 1.1 <1 <1 TBQ L5
Xylenes 5.1 <] <1 <1 6.6
MTBE 1.6 <1 <1 <1 1.3

Note: UIP = Unidentified Peaks TBQ = Trace Below Quantitation

NI = Not Indicated




1 I !

P o _ENDYNE e

éu) vTizzy L e

!

19227

ity I CHAIN-OF-CUSTODY RECORD
ERET 9y ey -9 <30
ProjectNaﬁie Tro-{ C-o-w’m( $h:rf- Reporting Address: | ™' St Hoy ¢ - Billing Address: < er—e
Site Location: Tw1 T o burtimgben, VT ©SYoy
EndynclPro_}_c_ctb{umbt;'z"':' P ‘-"'J" B 9GG-073 Company: Grou-d. woalsyr of YT Sampler Name: 3. H. B.s
Lk (TDL)V T ] X2 - | Contact Name/Phone #: A. e Feo-oLs | Phone# gy -(ets”

Y, S)I A pi.godee W x OB 3o Ty
W, 23 | wact \ | J
WSIZ | wiyea ‘ [
94834 | s

4525 | oo VR % \/ W

Rehnqmshed by Signature A M—'

Received by: Signature /3/ p p -
¥ 18 @ﬂ/\:’ of A

DatefTime

/0-3-7¢€ oYys”
| léehnqunshed by: Slgnawre. Received by: Signature % //é ( -D_a.tcﬂ"nnc )0 / 2 /Q A / /.20
New York State Project: Yes____ No _& Requested Analyses .
1 pH S 6 TKN 11 | Toul Solids | 16 | Meuls (Specify) 2 EPA 624 26 { EPAB270 B/N or Acid
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o . —END YNE, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: GroundWater of Vermont PROJECT CODE: GWVT1374
PROJECT NAME: Troy Country Store/#V96-075 REF. #: 94,526 - 94,530
DATE REPORTED: October 8, 1996

DATE SAMPLED: October 2, 1996

Enclosed please find the results of the analyses performed for the samples referenced on
the attached chain of custody record.

Chain of custody indicated sample preservation with HCL

All samples were prepared and analyzed by requirements outlined in the referenced methods
and within the specified holding times.

All instrumentation was calibrated with the appropriate frequency and verified by the
requirements outlined in the referenced methods.

Blank contamination was not observed at levels affecting the analytical results.
Analytical method precision and accuracy were monitored by laboratory control standards

which included matrix spike, duplicate and quality control analyses. These standards were
determined to be within established laboratory method acceptance limits.

Reviewed by,
7/

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




g)} T — E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333
FAX879-7103

LABORATORY REPORT

TOTAL PETROLEUM HYDROCARBONS (TPH) BY MODIFIED EPA METHOD 8100

DATE: October &, 1996

CLIENT: GroundWater of Vermont
PROJECT: Troy Country Store/#V96-075
PROJECT CODE: GWVT1374
COLLECTED BY: B.H,, BS.

DATE SAMPLED: October 2, 1996
DATE RECEIVED: October 3, 1996

Reference # Sample 1D Concentration(mg/LY'
94,526 Duplicate TBQ®
94,527 MW-1; 11:40 ND?
94,528 MW-2; 11:45 TBQ
94,529 MW-3; 12:00 TBQ
94,530 MW-4; 12:05 TBQ
Notes:

1 Method detection limit is 1.0 mg/L.
2 Trace below quantitation limit
3 None Detected
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